Potash extraction in the Bages region (Spain) is the cause of historically significant environmental impacts, such as the salinisation of the Cardener and Llobregat rivers. Recently, several projects that will increase the production of brine and salt tailings in the near future have been announced. Following Martínez-Alier, in this paper I characterize the struggle around potash extraction and its socioenvironmental impacts as an ecological distribution conflict and I argue for a historical approach that brings together the analysis of water, potassium and chlorine flows. Despite the relevance of potassium as an irreplaceable plant nutrient together with phosphorus and nitrogen, research about potash extraction related conflicts remains mostly unaddressed. In this case, archival and statistical sources are used to present potash extraction in the Bages in relation to the increase of water salinity in Barcelona during the 20 th century. I devote special attention to the technological infrastructures developed in order to technically fix the problem of water salinisation, such as the brine collector or reverse osmosis filters, while highlighting the power relations behind the choice of such technologies. The historical approach to this case study shows that Martínez-Alier' s definition of externalities as cost-shifting successes applies to the economic burdens related to the environmental remediation, mostly covered by public budgets.
INTRODUCTION
In February 2013, regional Catalan media marvelled at an unusual legal battle that was confronting two radically different actors. On one side there was Sebastià Estradé, a 90-years old former sciencefiction writer with a PhD in Law, living at a retirement home in a village of central Catalonia. And on the other, Iberpotash, a mining company wholly owned by the transnational Dead Sea Works, the world' s fourth largest producer and supplier of potash 2 . The Catalan Superior Tribunal of Justice (Tribunal Superior de Justícia de Catalunya) had accepted two relevant aspects of the lawsuit presented by Estradé against the environmental permits that the Catalan government had conceded to Iberpotash, operating in the Bages region. First, the company had to substantially increase the legal financial deposits paid to the Catalan government for future environmental remediation, and it also had to immediately start restoring El Cogulló mine tailing (La Vanguardia, 18 February 2013) . However, some relevant factors remained unaddressed in the pieces of news published. Not the least of them was the historical trajectory of the controversial impacts of the mining activity. Protests against potash mining were not new. Since mining activity had started in the late 1920s, it had been challenged by local population, associations, and other water users. A varied movement of fishers, workers and even the Barcelona water company had mobilized during the short democratic period of the Second Republic, protesting against the pollution and salinisation of river water caused by potash production. The long period of the dictatorship had silenced this story, which remained to be unearthed.
In this paper I explore the historical dimension of the environmental conflict that emerged in the Bages region during the 1920s and continues today, in order to unveil how the burden of the socioenvironmental costs associated with potash mining has been successfully shifted from the private mining companies to the public sphere. The sources used include the statistical annual reports from the Consejo de Minería and a wide press review, both from historical sources and present-day newspapers. However, primary archival sources have been fundamental to critically assess the history of the struggles associated to potash salts extraction. The archives consulted include the private water company of Barcelona (Sociedad General de Aguas de Barcelona) , the Catalan National Archives (Arxiu Nacional de Catalunya, Sant Cugat del Vallès), the Administrative General Archives (Archivo General de la Administración, Alcalá de Henares) and the Archive of the Subdelegation of the Spanish Government in Barcelona province (Arxiu de la Subdelegació del Govern, Barcelona).
The paper is organized as follows. First, I briefly describe the current situation of potash extraction in Bages, its socio-environmental impacts in the region, and the leading role of the public administration (central government, regional government and European funds) in remediating such impacts. Second, I characterize the struggle around potash extraction as an ecological distribution conflict and point at the lack of political ecology and environmental history literatures regarding the conflicts associated to potash mining. Further I explore how a historical approach can throw light over significant aspects of the struggle which are relevant for present-day debates. The final section highlights the case study as an example of successful cost-shifting process from private companies to the public sphere.
CURRENT POTASH EXTRACTION AND WATER POLLUTION IN BAGES
The economic crisis has brought a renewed interest in extractive activities to Spain. Apart from continued interest in fracking in the Basque Country and Cantabria, recent news include references Region (Spain) to exploration of gold and tantalum mines in Galicia, reopening of iron mines in Andalucía, and an ambitious expansion of the potash mines in the Bages region, in central Catalonia (Ara, 25 April 2011; El País, 14 October 2012 , 12 November 2012 , 11 March 2013 , 22 April 2013 , 16 May 2013 .
Potash Extraction and Historical Environmental Conflict in the Bages
Potash salts were discovered in Catalonia in 1912, and extraction began in the following decade (Fàbrega Enfedaque, 2009 . True still today, the Bages region was the only part of Spain where potash was produced, extracted out of deposits that originated due to the evaporation of inland seas millions of years ago. The mineral is processed and used to produce agricultural fertilisers, 70% of which are exported, mainly to Europe but also to Asia, North Africa and Latin America. During the manufacturing process, taking place next to the extraction sites, liquid and solid waste (brine and tailings) are produced (Lottermoser, 2010) . In the Bages region, approximately 3 kg of waste salt are produced for each kg of potash obtained (Ara, 25 April 2011; 8tv, 18 May 2013) . These solid residues are stored in open locations near the mines, resulting in artificial mountains that (re)shape the regional landscape. El Cogulló mine tailing, for example, is the biggest accumulation of industrial waste of Catalonia, accounting for an area of 48 Ha with at least 50 million tonnes of mine waste products (El Periódico, 9 May 2013) . When rain dissolves these salts, they may enter nearby rivers and permeate into groundwater tables, increasing chlorine concentrations and affecting water quality and aquatic ecosystems (Cañedo-Argüelles et al, 2012; Lloret, 2004; Prat & Rieradevall, 2009 ). In addition, other components found in potash mine tailings have been related to human health. The presence of bromide ions in the waste contributes to the increase of its concentrations in surface waters. When waters containing organic matter are chlorinated for human consumption, trihalometanes (THM) are generated as sub-products, and the presence of bromides influences some of its mutagenic and carcinogenic properties (Villanueva, 2003) . A similar phenomenon was observed in Bremen (Germany), under the influence of a relevant potash mine in Wesser River (Bätjer et al, 1980) . In order to tackle the negative impacts of potash mine tailings and river salinisation, the Catalan Water Authority (Agència Catalana de l'Aigua) invested almost 200 million euros in different projects between 2008 (Agència Catalana de l'Aigua, 14 January 2011 El Periódico, 1 November 2012) . The most symbolic and expensive investment was the installation of energy-intensive reverse osmosis filters in the area of Barcelona' s water treatment stations, which ensured the technical compliance of regulations on THM. However, over one quarter of the money allocated (62 million euros) went to enlarge a key central infrastructure: the brine collector. This ambitious public work, first proposed in 1932 and finally built between 1983 and 1989, is a 120 km long pipeline that runs parallel to the rivers affected by salinisation, collecting brine from potash processing and mine tailing filtration, and taking it to the sea. Upon opening in 1989, under the management of Barcelona' s private water company (Sociedad General de Aguas de Barcelona) , water quality improved significantly (Martín-Alonso, 1994) . However, by 2001, the collector was working at almost full capacity (Badia, 2001 ) and a few years later, in 2008, reached its saturation point. Needless to say, since it went into operation the brine collector has broken over 400 times, pouring extremely salt-saturated water into the environment. When operating the brine collector transports huge loads of wastewater to the sea, but the Llobregat River still carries a very significant share dissolved in its waters. As potash extraction increases, the brine collector enlargement becomes insufficient and the problem remains as a long lasting danger to Barcelona' s water supply (see Figure 1 ).
Despite the limitations of the brine collector, two industrial projects that will increase the generation of brines have been recently announced. First, the private mining company established in Súria, Iberpotash, is carrying out works that will permit increasing ore extraction by 30-40% (La Vanguardia, 19 October 2012) . Second, the private company Gas Natural is exploring the creation of subterranean gas deposits in the region. In order to be formed, such cavities will require a regular input of water to dissolve underground salts and will produce brines for ten years (La Vanguardia, 11 July 2012) . Although it is apparent that the brine collector would need enlargements to tackle with both projects, the improvement works -depending on public funds -remain at a standstill in the current context of economic crisis.
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Potassium flows and ecological distribution conflicts
As presented in the previous section, the case of potash salts extraction shows how water, potassium and chlorine flows are inextricably related. However, the political ecology of potash mining and socioenvironmental conflicts related to this extractive activity haven't been studied in the literature, despite the fact that recent research on environmental pollution points to the salinisation of rivers as a global and pressing ecological problem and to mining activities as one of its causes (Cañedo-Argüelles et al 2013). Such lack of attention is in stark contrast to the continuously growing potash mines worldwide. Only in 2011, about 170 potash mining projects were under way around the world. Being an irreplaceable fertilizer nutrient -90% of the world production is used as a fertilizer -potash production and consumption is Region (Spain) expected to remain growing during the following years (US Geological Survey, 2013) pointing out an increase in global social metabolism caused by this activity.
Potash Extraction and Historical Environmental Conflict in the Bages
In this paper, I intend to apply Joan Martínez Alier' s characterization of ecological distribution conflicts to the potash-related struggles in the Bages region. Martínez-Alier has defined ecological distribution conflicts as "struggles over the burdens of pollution or over the sacrifices made to extract resources, and they arise from inequalities of income and power" (Martínez-Alier et al, 2010:154) . Political Ecology, in Martínez-Alier' s interpretation, is the interdisciplinary field that studies such conflicts related to the intensification of global social metabolism. Social metabolism in his definition refers to the society' s organization of energy and material flows (ibid.) Crucial to this framework is the consideration of economic externalities "not as market failures, but as cost-shifting successes that might give rise to environmental movements" (Martínez-Alier, 2002:257) . These externalities usually affect the commodity frontiers, where usually both resource extraction and waste disposal take place. Fuelled from the international scale by the continuously growing demand of fertilizers during the 20 th century, the increase in potassium and chlorine flows related to potash extraction in Bages since the 1920s can be interpreted as an ecological distribution conflict, where the local externalities are the salinisation of Barcelona water supply, together with the adverse landscape and health impacts. The Bages region, being another commodity frontier close to the city of Barcelona together with the Llobregat River supplying the metropolitan region, became exposed to negative externalities caused by increasing global social metabolism and private companies' pursuit of shifting their costs to public budget. The mining activity has been occurring mainly for the benefit of some groups at the expense of other existing or future ones leading to further struggles in the region. In a similar manner, the final decision regarding the system of water remediation adopted -a brine collector running parallel to the river and end-of-pipe reverse osmosis filters in water treatment plants, both financed with public funds -certifies a decision that benefited certain actors while excluding some other. A historical approach to the birth of this remediation system can help analysing the evolution of the different actors, and to explain how the final decision was taken, how power was exercised, and which actors were excluded.
The importance of the ever-growing demand of fertilizers during the 20 th century, including potash, is a major factor fuelling the extraction of mineral in Bages. As mentioned before, potassium is an irreplaceable fertilizer nutrient for food production -together with phosphorus and nitrogen they are the primary nutrients of plants. The importance of flows of phosphorus and nitrogen in the context of the emergence of industrialized agriculture during the 19 th century has been highlighted by John Bellamy Foster, who, building upon Liebig and Marx' s ideas, argues that the intensification of agriculture in Europe created a metabolic rift in the nutrient cycle (Clark & Foster, 2012) . The soil' s nutrients were exhausted and were not returned from the city to the countryside, but lost in the form of excrements. In order to overcome this rift, guano and nitrates (rich in nitrogen and phosphorus) were extracted in Peru and Chile and brought to countries where industrialized agriculture was thriving. In this way, the metabolic rift became global, and the conflicts associated to the appropriation of these nutrients characterised the "ecological imperialism" of European countries (Clark & Foster, 2012) .
In contrast to nitrogen and phosphorus, the international flows of potassium and its political consequences have received less attention. Before being found in mines and extracted from underground deposits to be produced industrially, potash was obtained from the ashes of plants and therefore was related to the carbon cycle 3 (Östlund et al, 1998) . Such systems of production became uncompetitive for global trade when potash salt deposits were first found in Strassfurt (Germany) in 1856. Industrial production of potash became soon a reality, and Germany enjoyed a position of natural monopoly until the end of the First World War (1914) (1915) (1916) (1917) (1918) , when Alsace potash mines were lost to France (Levy, 1935) . In the aftermath of the war, efforts were made to diversify the potash suppliers to the international market, and production started in Russia, the USA and Spain.
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Approaching potash extraction through Historical Political Ecology
Several scholars have highlighted the importance of environmental history in vitalising political ecology (Watts & Peet, 2004) and the relevance that historical research on the environment can have for political ecologists (Robbins, 2004) , but the meeting ground between the two disciplines has received relatively little attention (Davis, 2009) . Karl Offen has suggested that a historical political ecology approach could be defined "as a field-informed interpretation of society-nature relations in the past (…), how and why those relations have changed (or not changed) over time and space, and the significance of those interpretations for improving social justice and nature conservation today" (Offen, 2004:21) .
Following this view, Diana K. Davis has emphasised that historical political ecologists "deliberately relate their research to contemporary situations in order to try to envision / facilitate environmental development that is more socially just and ecologically appropriate" (Davis, 2009:285) . For Davis, this emphasis on present-day issues is one of the differences between historical political ecology and the subdisciplines of environmental history and historical geography (Davis, 2009 ).
Following Davis, I argue that a historical approach to the case study is necessary in order to better understand the present-day debate in relation to the socio-environmental impact of potash salt mining in the Bages region. A historical approach attentive to social metabolism can be relevant in this case study for at least four reasons.
First, as it has been explained in the previous section, by paying attention to the metabolic circulation of nutrient flows -in this case potassium -I connect local events to the international scale. World market demand for potash fertilizers can be interpreted as a geographical fix to the agrarian metabolic rift -and at the same time as the trigger of local socio-environmental externalities. At the local scale, the brine collector and the reverse osmosis filters are technological fixes for pollution in order to alleviate the environmental and social costs caused by the extraction of potash. This is an example of what James O'Connor termed as the second contradiction of capitalism -namely, that capitalism appropriates space and environment in a self-destructive fashion, as private costs are converted into social costs and therefore the total costs of extraction also rise (O'Connor, 1991).
Second, it can contribute to state clearly the anthropic origin of salinisation. Despite the monumental presence of mine tailings in the landscape, the existence of natural saline formations and other sources of salinisation have historically casted doubts on the importance of potash-related pollution. Chemical techniques have partly solved this problem by identifying isotopic compositions in water that are distinctly related to mine tailings (Otero & Soler, 2002) , but historical research can contribute rendering further evidence to the general public.
Third, despite the emergence of environmental movements denouncing the consequences of the mining activities since the late 1990s (such as Montsalat, in 1997 or, more recently, Prou Sal!), there is no narrative connection between the present conflict and the historical struggles against the consequences of potash mining, which were significant before the Francoist dictatorship . By connecting them, a sense of continued struggle of the community can be (re)articulated and enhanced (Armiero, 2011; O'Neill, 2007) .
Fourth, the history of the brine collector project in itself presents a critical opportunity to explore the political, economic and social interests that shaped this infrastructure. Infrastructures are too often regarded as simply technical or apolitical, an assumption that has to be problematized (Graham, 2010) . Excavating the history of an infrastructure by analysing the evolution of the successive projects prepared by different political regimes can help explicitly highlight the political character and relationships underlying the infrastructure itself. Therefore, archival research offers an opportunity to explore the archaeology of power and "congealed social interests" (Graham, 2010:13) reflected in the brine collector, something that can also vividly expose the environmental and social cost-shifting related to the mining activity from private companies to public administration along time.
These last three arguments are explored and exemplified in the following section.
Potash Extraction and Historical Environmental Conflict in the Bages Region (Spain)
HISTORICIZING POTASH EXTRACTION AND WATER SALINISATION IN BAGES
Water quality before potash extraction and during episodes of disruption
Industrial potash production in the Bages region began in 1925, and grew significantly during the 1930s. Industrial water users issued the first complaints about mining activities in 1926, joined by the Sociedad General de Aguas de Barcelona (SGAB) in 1930. During this period, 80% of Barcelona' s water supply relied in the underground aquifers of the Llobregat, and the company laboratory soon registered increasing concentrations of chlorine. In 1931, the newly established Republican government promoted the creation of a public commission to analyse the problem of water salinisation in Llobregat and Cardener rivers. The report produced, where the brine collector was first proposed as an open channel that would collect wastewaters, is conserved at Arxiu Nacional de Catalunya. One of the relevant pieces of information it contains is the reference to values of chlorine concentration in Llobregat in 1915, before industrial potash production started. After 1932, the commission became a permanent entity for monitoring chlorine concentrations in river water, and the Catalan regional government enacted a Salinity Law (Llei de Salinitat) that established a legal limit of 250 mg Cl -/l for river water. Sources of salinisation, however, remained a matter of debate. Mining companies called the results into question and asserted that natural saline formations, the increasing population of the Bages region and sea saline intrusion to SGAB wells should also be considered as causes of the increasing chlorine concentrations (Gorostiza, 2010; Gorostiza et al, in prep.; Honey-Rosés, 2012; Lloret, 2004) .
During the Spanish Civil War (1936) (1937) (1938) (1939) mining activities decreased significantly. Despite the fact that most of the monitoring system was dismantled, SGAB workers kept one of the monitoring stations functioning throughout the war. By 1939, chlorine concentrations were similar to the levels before 1925. In the opinion of the company managers, the disruptive episode of the war solved the question of the origin of chlorine in the river beyond any reasonable doubt (Gorostiza et al, 2012; Gorostiza et al, in prep.; Sociedad General de Aguas, 1939) . (1925 -1950) . The period of the Spanish Civil War is marked in red.
Source: Own elaboration with data from annual reports of Consejo de Minería (1926 -1951 .
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Narrative discontinuities in the struggle against salinisation
During the democratic period of the Spanish Second Republic (1936 Republic ( -1939 , several different groups complained about the effects that potash mines had on water quality and participated in public protests. The first registered protest was some years before, in 1926, by Antònia Burés, the owner of several factories along the river. SGAB, as previously mentioned, joined in 1930. A broad review of the press during these years also shows the mobilization of associations of fishermen, along with prestigious figures of the medical field related to the anarchist movement. Human health is central in the discourses against the salinisation of the river (La Vanguardia, 23 April 1935; El Be Negre, 24 April 1935; Gorostiza, 2010; Gorostiza et al, in prep.; Martí Ibáñez, 1937) . Unsurprisingly, after the Spanish Civil War such references disappear from published press. In fact, during the whole period of the Francoist dictatorship, few references are found in relation to the brine collector project and the efforts to control water quality in the region, something widely discussed during the 1930s. Some archival sources, however, illustrate that the uneasiness among the population remained. The secret reports that the governor of the province of Barcelona received every two weeks include a section on the region being mined, and the discomfort of local population with water quality is mentioned 4 . Besides, relevant actors joining protests during the 1930s, such as fishermen associations, whose livelihoods depended on the river, dissolved during the following decades as the conditions of the environment worsened.
Under Franco' s dictatorship, public debate about water pollution was silenced and decision-making spaces became restricted and opaque. While several new projects of brine collector would be elaborated Region (Spain) and discussed, public participation was limited to determined actors. The evolution of these projects and their budgets, briefly sketched in the following section, reflects a major trend from private to public funding.
Potash Extraction and Historical Environmental Conflict in the Bages
Excavating infrastructures. The brine collector: from private investment to public responsibility
Before the brine collector was finished in 1989, several projects were prepared. They are all conserved in Archivo General de la Administración in Alcalá de Henares (Madrid). While in the 1980s the project was financed by the state, the first drafts prepared during the brief democratic period of the 1930s included a distribution of costs among different agents. The collector was regarded as an investment that would permit full exploitation of the potash mines. Therefore, mining companies had to pay 60% of the cost of the infrastructure, while the state would give 25% of the cost. SGAB and other water companies would pay 10% and municipalities 5% 5 .
The projects shelved in the archives also include relevant comments from the engineers. During the 1940s, one of them argues in a private report that it was widely known that one mining company had prepared plans to build the brine collector assuming full costs. However, such plans were not made public because the company administration considered that this infrastructure could be done by the state in case the issue was properly presented "as a problem of national interest" 6 (Gorostiza et al, in prep.) .
CONCLUSION
Since the 1920s, increasing flows of potassium have been loaded in cargo trains near the Bages mines, freighted to Barcelona' s harbour and shipped around the world to make up for the growing "metabolic rift" in world agriculture. In parallel, first the water flows of the Llobregat and Cardener, and after 1989 also those of the brine collector, have transported chlorine and other substances back to the sea where they once belonged. Part of these materials are now captured in the reverse osmosis filters installed in water treatment stations, but a small part has been also settling in the bodies of water users and other natural organisms for years. Joan Martínez-Alier' s definition of externality as a "cost-shifting success" (Martínez-Alier, 2002) proves very appropriate for this case study, when it comes to the long history of the brine collector project and the recent public investments for environmental remediation.
A historical perspective helps ground understandings of current socio-ecological struggles and sociotechnical configurations. The fifty years that separate the financing plans of the first brine collector project from the one which was finally carried out during the 1980s illustrate the cost-shifting success of mining companies. But, in addition, since the 1930s the brine collector has represented the promise of a "definite" and "permanent" technological solution to the hazards produced by the mining activity. Nowadays it' s reverse osmosis filters that play this role, more visible than the collector due to their novelty. However, both endeavours are examples of "technological fixes" to the degrading conditions of rivers and their potentially harmful effects to human health.
The historical evolution of the conflict not only unveils changes in the financing characteristics of the environmental remediation projects, but also how certain actors involved in the struggle have modified their positions. Fishing associations -an active actor during the 1930s -have lost all prominence today. Barcelona private water company (SGAB) has shifted from being an active promoter of the protection of the Llobregat water supply to become the private manager of the brine collector. New associations, such as non-governmental organizations related to the green movements, have emerged as the main advocates of environmental protection. The presence of the conflict in the public debates of the 1930s, however, can be a relevant asset for present-day activists, for at least two reasons. On one hand, it shows that today' s conflict among private mining companies and the public sphere is very similar to the one discussed in
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From another perspective, this case study also illustrates the relevance of water quality in conditioning the water supply of a region. Water histories are usually written from the point of view of the need for a growing supply. Yet for years, quality was a limiting factor for the Llobregat River: water was just too saline to be used. Only recently has desalinisation become an option, and until 1956, there was no reservoir to regulate the river flow during the year. Therefore, the salinisation of the main water source for the area of Barcelona necessarily affected the configuration of the whole water supply system (e.g. Ter water transfer from Girona in the late 1960s).
Last but not least, the revealing disruptive impact of the Spanish Civil War constitutes a counterintuitive example of the relevance of the environmental consequences of armed conflicts. Growing literature on environmental histories of war has described different unexpected consequences of armed conflicts for the environment (Cooper, 2008; Laakkonen, 2004; McNeill, 2001 ). In addition, this case study shows the empirical significance that disruptive episodes such as wars can have for the study of the environmental impact of extractive activities.
